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The attached letter is a summary of the Reilly-DOJ, U.S. EPA, MPCA, MDH, and 
St. Louis Park meeting held in Minneapolis on October 9, 1980. This letter 
was requested by Mr. Frank Hermann, Assistant U.S. Attorney assigned to the 
Reilly case. He wanted an explanation of my objections to the technical 
presentation given by Environmental Research and Technology (ERT), consultants 
for Reilly. I have also attached a list of the attendees to the meeting. 
This memo with attachments will serve as a trip report. 
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District of Minnesota 
110 Soutn Fourth Street Room 234 
Minneapolis, Minnesota 55401 

i 

Dear Frank; 

Regarding the October 9, 1980, meeting with Reilly Tar and Chemical (Reilly), 
members of the U.S. EPA technical staff, Melanie Toepfer, Dennis Devlin and 
Frank Biros, feel that Reilly and their consultant. Environmental Research 
and Technology (ERT) misrepresented or ignored the available information and 
consequently made false assumptions relating to the contamination of soils 
and ground water in St. Louis Park (SLP). In this letter, we identify our 
concerns regarding the misrepresentations made by ERT. They are listed below. 

All of the data presented by ERT during the meeting is publically available 
and had been generated through state and local agencies or their contractors. 
ERT has not independently generated any new information. 

1) ERT's remedy did not include concern for, nor clean-up of the environment. 

Dr. F. McMichael began the technical presentation with a discussion of 
the basic difference in philosophy between the public and ERT. He stated 
that the public typically expects the removal of the contaminant from the 
environment, thereby insuring the protection of human health. ERT believes 
there is an alternative solution which insures the protection of human 
health. Their proposal requires treatment of the water supply by hydrogen 
peroxide chemical oxidation and leaving the contaminant source in the ground. 

We are willing to consider Reilly's proposal for treatment of the water supply 
as a partial remedy, if its applicability can be verified by a thorough 
pilot plant study. We object, however, to ERT's disregard for clean-up 
of the environment. Specifically, we want them to investigate metnods for 
removal of the contaminant source and restoration of the aquifer system to 
the condition it was prior to Reilly's adverse effect. Land and aquifers 
are valuable natural resources. Since the future need for these resources 
is unknown, their quality must be protected and maintained to the highest 
degree possible. It may be that it is more cost-effective over the long 
term to remove or isolate and contain the source of contamination. 
Source containment or removal may reduce the time period for treatment 
of potable waters. Information pertaining to cost-effective remedies is 
being developed by Hickock and Associates through a contract with the 
Minnesota Department of Health (MDH) and Information generated by the 
U.S. Geologic Survey's (U.S.G.S.) transport model. 
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2) Reilly's concern for the protection of human health was limited to only 
the polynuclear aromatic hydrocarbon compounds, considered to be carcinogens 
or othenvise toxic, which are or may be in ground water supplies. 

Creosote (coal tar) is a mixture of over 200 chemical compounds produced 
through the destructive distillation of coal. Creosote contains neutral oils, 
tar acids and tar bases. 

Neutral oils include the polynuclear aromatic hydrocarbons (PAHs) and lighter 
molecular weight compounds such as benzene. PAHs are a large chemical class 
including complete carcinogens, co-carcinogens, tumor-promotors and tumor-
initiators. Interaction among these compounds may result in an enhancement 
of their toxic and carcinogenic effects. ERT presented a table from the 
National Academy of Sciences (NAS) (1972) illustrating the relative carcinog
enicity of certain PAHs. The U.S. EPA Water Quality Criterion (WQC) for PAHs 
(1980) is a more recent discusssion of the carcinogenicity, co-carcinogenicity, 
synergisms and antogonisms of these compounds. Table 1, Column 1 is the 
information presented by ERT. Table 1, Column 2 further identifies the gradations 
of carcinogenic activity of these PAHs.and other PAHs detected in SLP that were 
not listed by ERT. The information in Column 2 is from the WQC and from 
another often quoted general toxicology reference by N. Irving Sax. 

I 

The tar acids consist of the phenolic compounds such as phenols, cresols and 
other alcohols of benzene. Phenolic compounds are toxic, causing denatur-
ation of cellular proteins. Phenol is a demonstrated tumor-promotor in 
staged exposure with benzo(a)pyrene. [VanDuuren, 3.L., "Turnor-promotiny 
and Co-Carcinogenic Agents in Chemical Carcinogenesis" in C.E. Scarle (ed.). 
Chemical Carcinogens, ACS Monographs #172, American Chemical Society, 
Washington D.C. "0976) 24.] 

The tar bases consist of acridines, pyridines, quinolines and naphthylamines. 
Acridines are very strong skin irritants and photo-sensitizers. Pyridines are 
less so. Quinolines are retinotoxic. Several naphthylamines are demonstrated 
human carcinogens and are present in creosote. 

ERT focused on PAHs in the water supply of SLP. They failed to present the 
possible health implications of exposure to the complex mixture of coal tar 
compounds, many of which are considered to be carcinogens, co-carcinogens, 
tumor-initiators and tumor-promotors. Nor was there any mention of phenol 
concentrations in the SLP water supply. Data collection on phenol concentra
tion is the historic basis of the SLP contamination identification. To date, 
analyses for tar bases have not been completed. Four samples taken 
during the summer of 1980 from SLP municipal wells are being analyzed 
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for tar base coinpound concentrations by U.S. EPA. Future work will 
include analyses for tar bases. 

3) ERT further limited their discussion of the significance of PAH 
contamination in the SLP water supply to only six PAH canpounds. 

The six PAHs considered by ERT are: fluoranthene (Fl), benzo(a)pyrene 
(BaP), benzo(k)fluoranthene (BkFl), benzo(b)fluoranthene (BbFl), 
o-phenylenepyrene (ipp) and benzo(g,h,i)perylene (BPR). The six PAHs 
were chosen by ERT oecause these six compounds constitute the PAHs of the 
World Healtn Organization (WHO) water quality standard of 1970. The WHO stan
dard is 200 ng/1 (ppt) for the combined concentration of the six PAHs listed 
above. The WHO standard was developed for monitoring purposes and not for 
the protection of human health. 

U.S. EPA has very recently (October, 1980) issued a revised Water Quality 
Criterion for PAHs. The rationale for the WQC is: For the maximum 
protection of human health from potential carcinogenic effecs due to 
exposure of polynuclear aromatic hydrocarbons through ingestion of contaminated 
water and contaminated aquatic organisms, the ambient water concentration 
should be zero based on the non-threshold assumption for this chemical. 
However, zero level may not be attainable at the present time. Therefore, 
the level which may result in incremental increase of cancer risk over 
the lifetime estimated at 10-6 p cancer victim/1,000,000 persons exposed) 
corresponds to a recommended criterion of 2.8 ng/1 (ppt). 

ERT presented several tables and figures summarizing the PAH contamination 
in the SLP water supply. Table 2 is the summary table of PAH concentrations 
presented by ERT. ERT concluded that only SLP Wells Nos. 10 and 15 are con
taminated sufficiently to necessitate water treatment. However, this analysis 
used only the 6 WHO PAHs (Table 2, Column 4), not total PAH. The analytic 
techniques currently being used screen for 21 PAHs and Table 3 lists the 
compounds which have been detected in each of the five closed municipal 
wells. If the concentration of PAHs are used to determine whether a 
municipal supply well should be closed, we feel that total PAH concentration 
should be used and not only the six WHO PAHs. The decision-making standard 
therefore would not be 200 ppt for the 6 WHO PAHs, but 2.8 ppt for the summa
tion of all PAH concentrations. Using the EPA WQC, all of the SLP municipal 
supply wells are contaminated with PAHs. 

4) ERT claimed that PAH contaminants are immobile and that the contamination 
of aiiy well was caused by a localized source of PAH. Therefore Reilly cannot 
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be responsible for most, if not all, of the PAH contamination. 

Dr. McMichael stated that pollutant movement is determined by the aqueous 
solubility and-soil particle sorption of the contaminants. He proposed that 
PAHs are relatively insoluble and readily adsorb to particles that have 
minimal movement in ground water, thus yeilding the PAH pollutant plume 
immobile. 

Dr. McMichael failed to mention two additional mechanisms of PAH migration 
through a hydrocarbon phase. These two mechanisms are: a) Migration of a 
hydrocarbon plume which is more dense or lighter than ground water. The 
hydrocarbons which are more dense will migrate downward and upon contact 
with a confining layer will follow its downward slope. Because these hydrocarbons 
are more dense and more viscous than water, their movement is generally 
controlled by gravity and not ground water flow. In fact, some times a 
dense hydrocarbon phase moves in a direction opposite to that of ground 
water flow (See Figure 1). b) Migration of hydrocarbon contaminants through 
organic material micelles. Micelles are molecular aggregates that constitute 
a colloid particle. ' 

U.S.G.S. has conducted several preliminary pumping tests which support the 
hydrocarbon phase pollutant transport theories. Results will be summarized 
in a report to be published November, 1980. 

The U.S.G.S. data also demonstrate that the PAH movement is affected by 
pumping. Recent data from MDH support this pumping theory. SLP Well No. 5 
(west of the Reilly site) recently had increased concentrations of PAHs. The 
hypothesis is that the direction and flow of the contaminant plume is strongly 
influenced by the hydraulic pressure of the pumping well heads. The wells 
west of the site are now being pumped heavily because the large production 
wells in eastern SLP have been closed (SLP Wells Nos. 4, 7, 9, 10, and 15). 

Wells Nos. 10 and 15 are located to the northeast of the Reilly site. ERT 
stated that these are the only two wells necessitating clean-up. The general 
direction of ground water movement in this area is southeasterly. It is 
interesting that Reilly is willing to pay for clean-up of wells to the northeast 
when ground water moves southeasterly. 

ERT suggested that other localized sources have caused the PAH contamination 
of the SLP water supply. Table 4 lists the sources of PAH conmination that 
ERT presented to us. These sources have been and continue to be investigated 
by U.S.G.S. and the Minnesota Pollution Control Agency (MPCA). We believe, 
as does the U.S.G.S. expert (Marc Hult), that Reilly was the major contributor 
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to the contamination of the ground water. We believe Reilly contaminated 
the ground water in the following ways: 

a) Allowed coal tar to infiltrate through the unsaturated zone. 
b) Introduced coal tar to the ground water system (directly to the water 

table) by surface water discharge to ponds. 
c) Allegedly introduced coal tar directly into the bedrock aguifer 

systems through at least one multi-aquifer well (W23, a Hinckley well on the 
former Reilly site). 

5) ERT presented chemical oxidation by hydrogen peroxide as the technique they 
would use for treatment of the public water supply instead of the current 
state-of-the-art technique, carbon adsorption. 

ERT suggested hydrogen peroxide (H2O2) treatment for specific removal of PAHs. 
The reasons ERT selected H2O2 treatmemt are fourfold: a) cost-effectiveness, 
b) specificity for PAH, c) capabilities for intermittent use, and d) previous 
effective demonstration. ERT also stated, however, that direct experimental 
investigation would be necessary to validate use of H2O2 treatment for a 
water supply. 

H2O2 treatment requires a catalyst. This may be iron or ultra-violet 
radiation (UV). Tne data presented by ERT were taken from the report by 
Berglind, et al., "Removal of Organic Matter from Water by UV and Hydrogen 
Peroxide" in EPA-590/9-79-020, Oxidation Techniques in Drinking Water 
Treatment. Drinking Water Pilot Project (1979~). "This article reports 
on the use of H2O2 and UV radiation for "treatment of water contaminated 
with organic materials. ERT failed to mention that UV radiation was 
used in this study. The 98% destruction efficiency ERT referenced requires 
a residence time of Four hours with UV radiation plus H2O2. The authors 
of the article concluded that at the present time this technique is too 
costly to consider for large scale use such as a public water supply. 

Using iron as the catalyst instead of UV radiation has resulted in limited 
experimental success. LHavernath, "The Use of Hydrogen Peroxide" in EPA-
590/9-79-020, Oxidation Techniques in Drinking Water Treatment. Drinking 
Water Pilot Project (1979).] Here again, hoviever, the author concludes 
that the technique is not available for practical use such as treatment 
of a public water supply. Therefore, we agree with ERT's conclusion that 
if H2O2 is to be used for the treatment of SLP's water supply, a thorough 
pilot plant study must First be conducted to assure the effectiveness 
and applicability of the technique. 
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There are alternative systems for organic contaminant removal such as 
carbon adsorption which we feel may need further consideration by 
Reilly. ERT commented that carbon adsorption was capital intensive and 
nonspecific far PAH. Calgon has developed an activated carbon which is 
specific for large organic molecules, such as creosote compounds. The 
state-of-the-art is more refined than suggested by ERT. Carbon adsorption 
can be used in a portable system which reduces capital investment. Such 
systems may also be leased. And, the spent carbon can be regenerated 
and reused, contrary to a remark by Dr. McMichael. As stated earlier, 
source removal or isolation and containment may be a cost-effective remedy 
as opposed to drinking water treatment for a seemingly infinite time period. 

Hopefully, the discussion above will clarify the concerns we briefly 
expressed to you after the Reilly-ERT presentation. If you have any 
further questions, please do not hesitate to call. 

Sincerely, 

Melanie Todpfi pfer 

End osure 
I 

cc: Erica Dolgin 
Steve Shakrnan 
Rich Ferguson 
Allen Hinderaker 
Dick Koppy 

4 
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Table 1. PAH Carcinogenicity 

Chemical 

4 
2-methyl naphthalene 
Acenaphthalene 
Bi phenyl 

Fluorene 
Anthracene 
Phenanthrene 

Benzo(a)anthracene 
Chrysene 
Fluoranthene* 
Pyrene 
9,10-benzanthracene 
1,2,6,7„-tetrahydropyrene 

Benzo(a)pyrene* 
Benzo(b)fluoranthene 
Benzo(J)f1uoranthene 
Benzo(k)fluoranthene 
Dibenzanthracene 

ERjl 

2 carbon rings 

•No rating 
No rating 
No rating 

3 carbon rings 

4 carbon rings 

+ 
+ 

No rating 
No rating 

5 carbon rings 

+++ 
++ 
-h-t-
++ 

U.S. EPA 

No rating3 
Experimental tumor-initiator^ 
Experimental tumor-initiator^ 

No rating3 
Tumor-initiator2 

Experimental carcinogen3 

Tumor-initiator2 
Experimental carcinogen3 

Ta'nor-promotor2 
Co-carcinogen, Tumor-proinotor2 

No rating3 
Experimental carcinogen3 

Carcinogen2 
Carcinogen2 
Carcinogen2 
Carcinogen2 
Carcinogen2 

Other PAHs detected in SLP water supply and not listed by ERT— 

Carcinogen2 
Experimental tumor-i niti ater3 

Co-carcinoqen2 
No rating3 

Benzo(a)pyrene 
Perylene [Dibenz{a,h)anthracene] 
Benzo(g,h,i)perylene* 
o-phenylenepyrene* 

very strong carcinogen 
••"I- strong carcinogen 
+ weak carcinogen 
- not carcinogenic 

^Particulate Polycyclic Organic Matter. NAS (1972) 
2Ambient Water Quality CFiteria for PAH, EPA-440/5-80-069 (1980) 
3Dangerous Properties of Industrial Materials, N.I. Sax (5th ed., 1979) 
*PAHs listed in the WHO standard. 

I 
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Table 2. PAH Concenrations in SLP Wells (ERT Interpretation) 

1. 
Aquifer 

2. 
Well No. 

3. 
No. of Samples 

4. 
WHO PAHs 
(ppt) 

5. 
Hi-Low Range of 
Detected PAHs 

(ppt) 

6. 
Iron 

Treatment 

St. Peter 3 1 <32 66-305 yes 

Prairie du 
Chi en-Jordan 

4* 

5 

21 

1 

2-70 

5-32 

70-1170 

10-280 

no 

no 

6 16 <32 8-320 yes 

7* 4 <53 205-450 no 

8 2 <32 <280 yes 

9* 1 <53 <280 no 

10* 2 750-880 2540-4670 yes 

14 / 
1 

4 6-20 40-180 yes 

15* 8 190-910 2100-5610 yes 

16 2 <32 4-280 yes 

Hinckley 11 3 5-41 5-270 yes 

12 2 <32 70-290 
r 

yes 

13 4 <36 5-270 yes 

•Wells closed by MDH because of PAH contamination 
PAH contamination >200 ppt (WHO standard) 
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Table 3. List of PAHs Detected in Each of Closed SIP Municipal Supply wells 

*WHO PAHs 

Well no. 4 

Well no. 7 

2-methyl naphthalene 
acenaphthalene 
biphenyl 
anthracene 
phenanthrene 
pyrene 
fluoranthene* 
benzo(k)fluoranthene* 
benzo(a)pyrene* 
benzo(g,h,i)perylene* 
1,2,6,7-tetrahydropyrene 
benzo(e)pyrene 
1,2,3,4-dibenzanthracene 
chrysene 
fluorene 
9,10-benzphenanthrene 

2-tnethyl naphthal ene 
bi phenyl 
anthracene 
pyrene 

'fluoranthene* 
benzo(b)fluoranxhene* 
1.2.5.6-dibenzanthracene 
perylene 
acenaphthalene 
1.2.6.7-tetrahydropyrene 
fluorene 

Total 16 
WHO 4 

Total 11 
WHO 2 

Well no. 9 benzo(a)pyrene* 
bi phenyl 
anthracene 
phenanthrene 
fluoranthene* 
pyrene 
perylene 

Total 7 
WHO 2 

moi 
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-Table 3. Continued 

Well no. 10 anthracene Total 11 
phenanthrene WHO 3 
fluoranthene* 
fluorene 
1,2-benzanthracene 
9, lO-benzphenantnrene 
benzo(k)fluoranthene* 
1,2,3,4-dibenzanthracene 
biphenyl 
pyrene 
benzo(a)pyrene* 

Well no. 15 phenanthrene Total 12 
benzo{a)pyrene* WHO 3 

^ I,2>3i4-d1benzanthracene 
chrysene 
anthracene 
fluorene 
fluoranthene* 
1,2-benzanthracane 
acenaphthalene 
benzo(j)f1uoranthene* 
9,lO-benzphenanthrene 

A. 



Table 4. Sources of PAH Contamination in SLP 

I. City dumps and landfills (5) 

II. Paviny and roofing companies (5) 

III. Coal and fuel dealers (4) 

IV. Miscellaneous (5) 
A. Flame Industries 
B. D & A Lubricants 
C. Golden Auto Parts • 
D. Prestolite 
E. Androc Chemical 

V. Rubber manufacturing companies (3) 

VI. Non-site specific (3) 
A. Septic tanks 
B. Road tars 
C. Railroads 

The numbers in parentheses are the number of sources in each category. 
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FIGURE 1. HYDROCARBON PHASE POLLUTANT MIGRATION 
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FIGURE 1. HYDROCARBON PHASE POLLUTANT MIGRATION 
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? , ..List, of At^_ndces at Meeting at. U.S. Atlornoy's OFCicc on 
October 9, 1980 - 9.00 a.m. 

I. United States Governnu-nt 

Thomas K. Borg 
United States Attorney 
(612) 332-8961 

Melanie S. Toepfer 
Environmental Scientist 
EPA (Chicago) 
(312) 353-2110 

Frank Biros 
Chemist 
Hazardous Waste 
EPA (Washington, B.C.) 
(202) A26-87ir:*d^.:: 

Fred Stiehl 
Attorney 
EPA (Washington,, D.C.) 
(202) 426-8710 

II. State of Minnesota 

Stephen Shakman 
Assistant Attorney General 
296-7703 

Dennis Coyne 
Assistant Ateornev General 
296-7702 

Bill Miller 
Assistant Attorney General 
341-7272 (Rep. MN Dept. 

Health) 

III. St. Louis Parle 

Dick Koppy 
Director of Public VJorks.f.,^. 
920-3000 

I'-rancis .X. Hermann 
A.ssistant U.S. Attorney 
(612) 332-8961 

P,.obert Leininger 
Attorney 
EPA (Chicago) 

886-6720 

Dennis Dev'lln 
Tech. Staff (Environmental Eng.) 
Washington, D.C. 
(202) 472-3500 

Love11 Richie 
MPCA 
296-7339 

Dr. Roger DeRoos 
Minnesota Department of Health 
296-5320 

Jay Heffern 
MPCA 
296-7305 

V 
A, ) 

Allen Hindcr.-ikor 
St. Louis Park City Attorney 
335-9331 • 

IV. Reilly Tar and Chcmic.al Corporation 

Ed Schwartzbauer 
Attorney 
Dorscy Law Firm 
(612) 340-4£^fc^F^ 

William J. KK-cppcL 
Attorney 
Dor .soy La\; Firm 
(612) 340-27/i5 
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IV. Rcilly Tjr ami Chcrnlcnl Corporaf i on - (ContiniioJ) 

Mr. Polack Dr. Trancis Clay McMichael 
General Counsel, Reilly T/ir and ERT, Inc. 

Chemical Corporation (•'')12) 261-2910 
(317) 638-7531 

John C. Craun Dr. Robert V.'. Dun! an 
ERT, Inc. ERT, Inc. 
(412) 261-2910 (61.7) 369-8910 
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